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DETAILED ACTION 



Response to Amendment 



1. 



This action is response to the communication filed on November 1 1,2007 



2. 



Claims 1 - 12 are pending in this action. 



3. 



Claims 1, 7, 8 have been amended. 



Claim Rejections - 35 USC § 102 



1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in pubhc use or on 
sale in this country, more than one year prior to the date of appUcation for patent in the United States. 



2. Claims 1,2, 4-9, 11,12 are rejected under 35 U.S.C. 102(b) as being anticipated by Seraji 
et al (US Pat 6505096 ). 

As for claim 1, Seraji et al shows a movement control system for a robot having a base 
and a plurality of movable regions connected to the base (Fig 1; Col 3, lines 55- Col 4, lines 20), 
the system comprising: fundamental constraint-condition setters for setting movement 
constraint-conditions, which are imposed in accordance with a task and a movement state applied 
to the robot, for each kind of constraint ( Fig 3, Col 4, lines 29-32; Col 6, lines 53 - Col 7, lines 
14 where fundamental constraint condition setter is desired pattern generator; Col 18, lines 11- 
30; Col 45- 67 ); a constraint-condition setting unit for imposing the movement constraint 
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conditions of the entire robot necessary for a state variation of the robot by selectively using the 
appropriate fundamental constraint-condition setter in accordance with a movement-constraint 
requirement produced during execution of a task and a movement of the robot ( Col 12, lines 5- 
56 ); and a drive-amount determining unit for determining a drive amount of each of the movable 
regions so as to satisfy the entire movement-constraint conditions set by the constraint-condition 
setting unit (Col 6, lines 42- 57) wherein movement constraint conditions comprises conditions 
correspoding to constratints regarding to an original point postion of a link ( Col 2, equation 1 at 
9 = 0), link posture ( Col 2, equation 1 at variable 0 ), a gravity center position of a link ( Col 5, 
equation 7 ), a joint angle ( Col 2, equation 3 ), a gravity center position of a robot ( col 5, 
equation 8), or an entire angular momentum( Col 6, eqaution 10 ). 

As for claim 2, Seraji et al shows a system wherein the plurality of movable regions 
comprise at least an upper limb, a lower limb, and a body section ( Fig 1, See Wrist Roll 5, 
Elbow Roll 3 and Should Roll 5; Col 6, lines 25-28). 

As for claim 4, Seraji shows a system wherein each of the fundamental 

constraint-condition setters for each kind of constraint expresses movement constraint conditions 
imposed in accordance with a task and a movement state of the robot as a linear equality of a 
variation of a state variable (Col 12, lines 10-50; Col 13, lines 5 -35). 

As for claim 5, Seraji shows a system wherein each of the fundamental 
constraint-condition setters expresses a constraint equation by a Jacobian form (Abstract; Col 15, 
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lines 8-21). 

As for claim 6, Seraji shows a system wherein each of the fundamental 
constraint-condition setters expresses a movement constraint condition imposed in accordance 
with a task and a movement state of the robot as a linear inequality equation of a variation of a 
state variable (Col 11, lines 14 -30; Col 15, lines 8-21). 

As for claim 7, Seraji shows fundamental redundancy drive-method setters for setting 
redundancy drive-methods, which are changed in accordance with a task and a movement state 
applied to the robot, for each kind of norm (Fig 1; Col 7, lines 8 - Col 8, lines 30; Col 9, lines 
24- 36); a redundancy drive-method setting unit for setting redundancy drive-methods of the 
entire robot by selectively using the appropriate fundamental redundancy drive-method setter in 
accordance with a requirement for changes generated during execution of a task and a movement 
of the robot ( Fig 1; Col 2, lines 63 - Col 3, hens 14; Col 9, lines 28- 39 where redundant 
manipulator as redundancy drive-method setting unit); and a drive-amount determining unit for 
determining a drive amount of each of the movable regions so as to satisfy the redundancy 
drive-method set by the redundancy drive-method setting unit (Fig 1 ; Col 7, lines 8 - Col 8, lines 
30; Col 9, lines 24- 36; Col 12, lines 53- Col 13, liens 5 ), wherein the redundancy drive methiod 
is set to mimimize ssytem state changes and target deviation ( Col 24, lines 5 - Col 26, line30; 
Col 27, lines 1 - Ocl 29, lines 40 ) 

As for claim 8, Seraji shows equality-constraint condition setters for expressing 
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movement constraint-conditions, which are imposed in accordance with a task and a movement 
state apphed to the robot, for each kind of constraint by a linear equaUty equation of a variation 
of a state variable (Col 12, lines 10-50; Col 13, lines 5 -35); an equality-constraint condition 
setting unit for imposing movement-constraint conditions of the entire robot necessary for a state 
variation of the robot by selectively using the appropriate equality-constraint condition setter in 
accordance with a requirement for a movement constraint generated during execution of a task 
and a movement of the robot (Col 12, lines 10-50; Col 13, lines 5 -35); inequality-constraint 
condition setters for expressing movement constraint-conditions, which are imposed in 
accordance with a task and a movement state applied to the robot, for each kind of constraint by 
a linear inequality equation of a variation of a state variable (Col 11, lines 14 -30; Col 15, lines 
8-21); an inequality-constraint condition setting unit for imposing movement-constraint 
conditions of the entire robot necessary for a state variation of the robot by selectively using the 
appropriate inequality-constraint condition setter in accordance with a requirement for a 
movement constraint generated dmng execution of a task and a movement of the robot (Col 1 1 , 
lines 14 -30; Col 15, lines 8-21); fundamental redundancy drive-method setters for setting 
redundancy drive-methods, which are changed in accordance with a task and a movement state 
applied to the robot, for each kind of norm (Fig 1; Col 7, lines 8 - Col 8, lines 30; Col 9, lines 
24- 36); a redundancy drive-method setting unit for setting redundancy drive-methods of the 
entire robot by selectively using the appropriate fiindamental redundancy drive-method setter in 
accordance with a requirement for changes generated during execution of a task and a movement 
of the robot ( Fig 1; Col 2, lines 63 - Col 3, hens 14; Col 9, lines 28- 39 where redundant 
manipulator as redundancy drive-method setting unit); and a drive-amount determining unit for 
determining a drive amount of each of the movable regions so as to entirely satisfy equality and 
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inequality-constraint conditions of the entire robot set by the equality-constraint condition setting 
unit and the inequality-constraint condition setting unit, and to entirely satisfy redundancy 
drive-methods of the entire robot set by the redundancy drive-method setting unit (Fig 1; Col 7, 
lines 8 - Col 8, lines 30; Col 9, lines 24- 36; Col 12, lines 53- Col 13, hens 5 ); wherein 
movement constraint conditions comprises conditions correspoding to constratints regarding to 
an original point postion of a link ( Col 2, equation 1 at 9 = 0), link posture ( Col 2, equation 1 at 
variable 9 ), a gravity center position of a link ( Col 5, equation 7 ), a joint angle ( Col 2, 
equation 3 ), a gravity center position of a robot ( col 5, equation 8), or an entire angular 
momentum( Col 6, eqaution 10 ); wherein the redundancy drive methiod is set to mimimize 
ssytem state changes and target deviation ( Col 24, lines 5 - Col 26, line30; Col 27, lines 1 - Ocl 
29, lines 40 ). 

As for claim 9, Seraji shows a system wherein the polarity of movable regions comprise 
at least an upper limb, a lower limb, and a body section. ( Fig 1, See Wrist Roll 5, Elbow Roll 3 
and Should Roll 5; Col 6, lines 25-28). 

As for claim 11, Seraji shows a system wherein each of the equality-constraint condition 
setters expresses a constraint equation by a Jacobian form (Abstract; Col 15, lines 8-21). 

As for claim 12, Seraji shows a system wherein the drive amount determining means 
comprises: a quadratic programming-problem solver for solving a vacation of a state variable of 
the robot by formulating equality and inequality constraint condition of robot and redundancy 
drive method for the robot as quadratic programming problems( Col 16, lines 18-55; Col 16, 



Application/Control Number: 1 0/822, 1 99 Page 7 

Art Unit: 3664 

lines 56- Col 17 lines 9); an integrator for calculating a state of robot at a succeeding time by 
integrating variation of state variable(Fig 10, Col 6, lines 52-54; Col 13, lines 10-27 ). 

3. Claims 3, 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over Seraji (US 
Pat 5430643 ) in view of Watanabe et al (US Pat 5740329). Seraji disclose all elements per 
claimed invention as explained in paragraph 2 above. However, it is silent as to the specifies of 
the posture angle of the robot is expressed using virtual joint of a virtual link. 

As for claim 3, Watanabe et al (US Pat No 6853881) shows a system wherein a posture 
angle of the entire robot is expressed AND TESTED using a virtual joint angle of a virtual link ( 
Abstract, Col 1, lines 63 - Col 2, lines 8; Col 4, lines 62 - Col 5, lines 6 where the robot is 
simulated as the virtual joint angle of a virtual link ). 

It would have been obvious for one of ordinary skill in the art to provide virtual robot 
testing simulation to Seraji et al, as taught by Watanabe et al, for the purpose of providing 
computerized testing means prior to actual implementation of the robotic system 

As for claim 10, Watanabe et al shows a system wherein a posture angle of the legged 
walking robot is expressed using a virtual joint angle of a virtual link. 

It would have been obvious for one of ordinary skill in the art to provide an angle 
expression method as the simulation and design to Takenaka et al, as taught by Watanabe et al, 
for the purpose of providing angel expression means in the virtual link of dynamic robotic 
system in computer simulation prior to physical robot creation. 
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Response to Arguments 

5. Applicant's arguments with respect to claims 1-12 have been considered but are moot in 
view of the new ground(s) of rejection. 

Conclusion 

1. THIS ACTION IS MADE FINAL. Apphcant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications fi-om the 
examiner should be directed to IAN JEN whose telephone number is (571)270-3274. The 
examiner can normally be reached on Monday - Friday 9:00-6:00 (EST). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Khoi Tran can be reached on 571-272-6916. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from tlie Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Ian Jen/ 

Examiner, Art Unit 3664 
/BChoi H Iran/ 

Supervisory Patent Examiner, Art Unit 3664 



